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(54) Flexible board electrical connector 

(57) A flexible board electrical connector includes 
an insulating housing having an opening and a pair of 
holding sections on opposite sides of the opening; a plu- 
rality of contact elements having fulcrum sections and 
spring contact sections disposed in the opening; a pres- 
sure member attached to the holding sections for rota- 
tion between a closed position where it is close to the 
contact elements and an open position where it is 
spaced apart from Ihe closed position; the insulating 



housing having receiving faces for supporting a leading 
portion of a flexible board; the pressure member having 
a pressure edge and bearing facesisuch that when the 
pressure member is turned to the closed position, the 
pressure edge dopresses Ihe flexible board between the 
spring contact sections and the receiving faces while the 
bearing faces engage the fulcrum sections of Ihe con- 
tact elements thereby preventing separation between 
the pressure member and the contact elements. 
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Description 

Tho present invention relates to electrical connoc- 
tors for flexible boards. 

Japanese patent application Kokai No. 142130/95 
discloses an electrical connector of this type as shown 
in Figs. 11-13. The spring contact sections 52A of con- 
tact elements 52 are disposed on an opening of a hous- 
ing 51 . The housing 51 has circular bearings on the op- 
posite holding sections 53 for supporting a pressure 
member 54 for rotation (fig. 11 ) between a closed posi- 
tion where the pressure member 54 is close to the con- 
tact elements 52 and an open position where the pres- 
sure member 54 is spaced from the closed position. The 
contact elements 52 are made by stamping a motal 
sheet so as to provide a fulcrum section 52B with their 
center aligned with the center of the circular bearings as 
shown in Fig. 1 2. The contact elements 52 are disposed 
in channels 51 A of the housing 51 such that the fulcrum 
sections 52B form a comb-like cylindrical body or shaft 
between tho circular bearings. The pressure member 54 
has a concave bearing face 54A such that when tho 
pressure member 54 rotates about tho circular bearings, 
the bearing face 54a engages the comb-like shaft for 
rotation. The pressure member 54 has a prossuro edge 
54B for pressing a flexible board F against the spring 
contact sections 52A in the opening of the housing 51. 

As shown in Fig. 12, the housing 51 has receiving 
faces 51 B at a position deeper than the spring contact 
sections 52A for raising the leading edge of the flexible 
board F so that when the pressure member 54 is turned 
downwardly to the closed position, the pressure edge 
54B of the pressure member 54 applies a pressure on 
the flexible board F between the spring contact sections 
52A and the receiving faces 51b. 

In operation, first of all, the pressure member 54 is 
turned upwardly to the open position as shown by phan- 
tom line in Fig. 12, and a flexible board F is put into the 
opening such that the connection conductors of the 
board F face down. At this point, tho floxiblo board F is 
supported by the spring contact sections 52A and the 
receiving faces 51 B. Then, the pressure member 54 is 
turned downwardly to the closed position as shown in 
Fig. 13, so that the pressure edge 54B depresses the 
flexible board F between the spring contact sections 
52A and the receiving faces 52B. Thus, tho connection 
conditions of the flexible board F are electrically con- 
nected under a predetermined pressure to the spring 
contact sections 52A of the contact elements 52. 

When the pressure edge 54B abuts the flexible 
board F, the pressure member 54 receives a moment of 
a force and is pushed forwardly (to the left in the figure), 
but the fulcrum sections 52B engage tho concavo bear- 
ing face 54A to prevent the forward movement of the 
pressure member 54. 

However, if the flexible board F is thicker than the 
expected, the operational force upon the pressure mem- 
ber 54 is larger, making the forward moving force larger 



If the forward moving force is very large, the bearing face 
54A can slip away from the fulcrum sections 52B. Es- 
pecially, whon tho number of contact elements 52 is 
largo so that tho prossuro member 54 is elongated, it is 
s more likely to separate because of a flexure of the pres- 
sure member 54 between the circular bearings. 

Accordingly, it is an object of the invention to provide 
a flexible board electrical connector having a pressure 
member resistant to separation from the housing even 
10 if the number of contact elements is large and the pres- 
sure member is elongated. 

This object is met by the invention claimed in claim 

1. 

It is another object of the invention to provide a flex- 
's jblo board electrical connoctor which is compact. 

This object is mel by the invention as claimed in 
claim 4 or 7. 

It is preferred that the spring contact sections are 
disposed in a zigzag fashion in at least two rows so that 

20 ihe reactive force is split and reduced, requiring lower 
operational forces. Consequently, the- force tending to 
soparatc tho pressure member from the* contact ele- 
monts is reduced, which in turn reduces the frequency 
that tho pressure member comes off from the contact 

25 elements. 

Fig. 1 is a sectional view of an electrical connector 
according to an embodiment of the invention, 
wherein a pressure member is at an open position; 

30 

Fig. 2 is a sectional view of the electrical connector 
of Fig. 1 . wherein the pressure member is in motion; 

Fig. 3 is a sectional view of the electrical connector 
35 of Fig. 1, wherein the pressure member is at a 
closed position: 

Fig. 4 is a sectional view of an electrical connector 
according to a second embodiment of the invention, 
40 whoroin a prossuro member is at an open position; 

Fig. 5 is a sectional view of the electrical connector 
of Fig. 4, wherein the pressure member is at a 
closed position: 

45 

Fig. 6 is a perspoctivo view showing the fulcrum 
sections of contact elements and the bearing faces 
of the pressure member of Fig. 4; 

50 Fig. 7 is a perspective view showing a modified ful- 

crum section of a contact element; 

Fig. 8 is a porspoctivo viow showing another mod- 
ification to the.fulcrum section of a contact element; 

55 

Fig. 9 is a perspective view showing still another 
modification to the fulcrum section and Ihe bearing 
face of a pressure member; 
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Fig. 10 is a perspective view showing yet anothor 
modification to the fulcrum section and the hearing 
sections; 

Fig. 11 is a perspective view, partially in section, of 
a conventional electrical connector; 

Fig. 12 is a sectional view taken along line XII-XII 
of Fig. 11; and 

Fig. 1 3 is a sectional view of the electrical connector 
of Fig. 1 1 , wherein a pressure member is at a closed 
position. 



In Fig. 1, a substantially rectangular elongated is 
housing 1 is made of an insulating material and has an 
opening which extends in a longitudinal direction at an 
upper left edge. Like the conventional connector of Fig. 
1 1, a pair of holding sections extend upwardly at oppo- 
site ends of the opening. A pair of circular bearings are 20 
provided on the holding sections. A plurality of retaining 
channels extend in parallel to and between the holding 
sections at regular intervals for retaining contact ele- 
ments 2. 

The contact elements 2 arc mado by stamping a 2s 
sheet metal so as to provide a J-shapod finger section 
3, a fulcrum section 4 with a semi-circular tip, and a link- 
ing section 5 for uniting both the sections 3 and 4. A 
connection section 5A extends outwardly from the link- 
ing section 5 such that when the connector is mounted 30 
on a circuit board, the connection section 5A is brought 
into contact with a predetermined conductor of the cir- 
cuit board. A spring contact 3A projects from the finger 
section 3 toward the fulcrum section 4. 

It is preferred that the contact elements 2 are dis- 35 
posed such that the spring contacts 3A are offset alter- 
nately in a zigzag fashion. The center 4A of the fulcrum 
section 4 is aligned with the center of the circular bear- 
ings of the housing 1 . The contact elements 2 are press 
fitted into the retainer channels from the rear side (right 40 
side in the figure) up to a predetermined position where 
they are retained by projections 5B. 

The retaining channels have receiving faces 1B 
slightly higher than the finger sections 3 of contact ele- 
ments 2 for raising the leading edge oi a flexible board. J5 
The elongated pressure mombor 6 is provided over the 
opening of the housing 1 for rotation. The pressure 
member 6 has a pressure edge 7 and a pair of studs 
extending outwardly from opposite ends. The studs of 
the pressure member 6 are supported by the semi-cir- so 
cular bearings of the housing 1 for rotation. The pres- 
sure member 6 has an arcuate bearing face 8 on the 
side opposite to the pressure edge 7 so as to engage 
the fulcrum sections 4 of contact elements 2. When the 
contact elements 2 are disposed in the retaining chan- ss 
nels of the housing 1, the fulcrum sections 4 form a 
comb-like shaft for engaging the bearing face 8 of the 
pressure member 6. Since the fulcrum sections 4 are 



mado of motal, the comb-like shaft is sufficiently strong 
to support Ihn prnssure mombor 6 

It is noted that the fulcrum sections 4 extend down- 
wardly to such an oxtont that the center of rotation 4A 
is protrudod to form a deep hook portion 4B while the 
bearing face 8 extends boyond the center of rotation 4A 
forming a hook portion 8A. Consequently, when the 
pressure member 6 turns and the pressure edge 7 abuts 
the flexible board, the hook portions 4B and 8A of the 
fulcrum sections 4 and bearing face 8 engage each oth- 
er. The angled pressure edge 7 is made by two planes 
in this embodiment, but it may be rounded. 

How to connect a flexible board (6 the electrical con- 
nector will be described below. ,! ' 

(1) As shown in Fig. 1, the pressure member 7 is 
turned upwardly to the open position to expose the 
oponing of the housing 1 . A flexible board F is then 
put into a space between the contact sections 3A 
of conlacl elements 2 and the pressure member 6 
such that the connection side of the flexible board 
faces downward. The space is larger than the thick- 
ness of the flexible board F so that the board F is 
put into the space without difficulty, with the leading 
end raised by tho receiving faces 1 B of the housing 
1. 

(2) Then, as shown in Fig. 2, the pressure member 
6 is turned downwardly so that the pressure edge 7 
abuts and depresses tho flexible board F which is 
supported by the spring contact sections 3A of the 
contact elements 2 and the receiving faces 1B of 
the housing 1 . Consequently, the flexible board F is 
flexed and brought into contact with the contact sec- 
tions 3A under pressure. The pressure on the flex- 
ible board F by the pressure edge 7 takes the max- 
imum value when the pressure edge 7 reaches a 
line drawn across the center 4A of the fulcrum sec- 
tions 4 and tho adjacent spring contact sections 3A. 
When the pressure edge 7 depresses the flexible 
board F, the bearing face 8 abuts the fulcrum sec- 
tions 4 with a force proportional to the operational 
moment of a force P. However, the hook portions 
4B and 8A engage each other so that the pressure 
member 6 does not come off from the fulcrum sec- 
tions 4. In this embodiment, the spring contact sec- 
tions 3A of contact elements 2 are disposed in a 
zigzag fashion so that the maximum value of oper- 
ational pressure is reduced. 

(3) When the pressure member 6 is further turned, 
the pressure edge 7 enters the housing 1 and pass- 
es tho maximum value point, and tho pressure 
member 6 is brought to the closed position as 
shown in Fig. 3. The pressure at this point is less 
than the maximum value but still sufficiently large 
to maintain the contact between the flexible board 
F and the spring contact sections 3A of contact el- 
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ements 2. 

(4) Once the flexible board F is connected lo the 
contact elements 2, even if the flexible board F is 
pulled so that the pressure member 7 receives a 5 
force tending to turn the pressure member 6 to the 
opening position, the pressure member 6 does not 
open easily because the pressure edge 7 is located 
inside with respect to the maximum pressure value 
position and the reactive force tends to turn the io 
pressure member 6 to the closed position. Thus, the 
connection between the flexible board F and the 
contact elements 2 is maintained unless a forco 
larger than the maximum pressure is applied to the 
pressure member 6. 75 

Alternatively, the fulcrum sections 4 may be made 
separate from the contact elements 2. 

In Fig. 4, a housing 1 1 is made of an insulating ma- 
terial and has an opening in the upper left quarter. Like 20 
the conventional connector of Fig. 11, the housing 11 
has a pair of holding sections on opposite sides of the 
opening. Arcuate bearings are provided on the holding 
sections. 

Retention channels are provided in tho opening bo- 2s 
tween the holding sections at regular intervals for retain- 
ing contact elements. 

The contact elements 1 2 are made by stamping and 
forming a conductive or metallic sheet to provide a finger 
section 13, a lulcrum section 14, a connection section 30 
1 5A, and a linking section for uniting these sections 1 3. 
14, and 15A. The useful conductive materials include 
metal sheet, metallized sheet, and sheet containing 
conductive substance. The connection section 15A ex- 
tends outwardly from the linking section 15 to a level 35 
substantially equal to the bottom of the housing 11 so 
that when the housing 11 is mounted on a circuit board, 
it is brought into contact with the desired conductor on 
the circuit board for soldering. A spring contact portion 
13A extends from a tip of the finger section 13 toward -*o 
the fulcrum section 14. 

The contact elements 1 2 are disposed such that the 
spring contact sections 13A are offset alternately in a 
zigzag fashion. Also, the connection sections 15A are 
projected alternately from the tell and right sides of the **s 
housing 11. The center 14A of the fulcrum sections 14 
is aligned with the center of the arcuate bearings of the 
housing 11. The contact elements 12 are press fitted in 
the retaining channels from alternately the left and right 
sides of the housing 11 up to a predetermined position so 
where they are retained by projections 15B. Receiving 
faces 11 B are provided in the housing 11 so as to be 
slightly higher than the finger sections to support tho 
loading odgo of a floxible board. 

An elongated pressure member 16 is provided on ss 
the opening of the housing 11 for rotation. The pressure 
member 16 has a pressure edge 17 and a pair of studs 
extending outwardly from its opposite ends. These 



studs of the pressure member 16 are put in the semi- 
circular bearings of the housing 1 1 for rotation. An arcu- 
ate bearing face 18 is provided on the pressure member 
16 on tho side opposilo to tho pressure edge 17 so as 
to engage the fulcrum sections 14 when the pressure 
member 1 6 is attached to the housing 1 1 . When the con- 
tact elements 1 2 are put in the retaining channels of the 
housing 11, the fulcrum sections 14 form a comb-like 
shaft which engages the bearing face 18 of the pressure 
member 16. Since the fulcrum sections 14 are made of 
metal, the comb-like shaft is very strong. 

As shown in Fig. 6, the contact elements 12 are 
mado by stamping a metal sheet and bending its part in 
a U-shapod form so as to provide a fulcrum section 1 4B. 
That is, the fulcrum sections 14 are not made higher 
than the conventional contact elements but formed with- 
in the space between the adjacent contact elements. 
Partition walls 21 are provided on the bearing face 18 
of the pressure member 16 at intervals equal to the in- 
tervals of the contact elements. Each partition wall 21 
consists of a longitudinal wall 2 1 A and a lateral wall 21 B. 
Slits 22 are provided between the adjacent lateral walls 
21 B Receiving compartments 23 are provided between 
tho adjacent longitudinal walls 21 A for accommodating 
tho fulcrum sections 14. Arcuate bearing faces 23A arc 
provided on the pressure member 16 from the receiving 
compartments 23 to the lateral walls 21 B. The radius of 
curvature of the bearing faces 23A is set to be equal to 
or slightly larger than that of the fulcrum sections 14B. 

The electrical connector is connected to a flexible 
board as follows: 

(1) As shown in Fig. 4, the pressure member 17 is 
turned upwardly to open the housing 11 , and a flex- 
ible board F is put into a space between the pres- 
sure member 16 and the contact sections 13A of 
contact elements 12 such that the connection sec- 
tion of the flexible board F faces downward. Under 
this condition, the space is so large with respect to 
tho thickness of the floxible board F that it is easy 
to put the flexible board F in the space, with the lead- 
ing end raised by the receiving faces 11 B of the 
housing 11. 

(2) Then, as shown by phantom line in Fig. 4, the 
pressure member 16 is turned downwardly to the 
closed position in Fig. 5 so that the pressure edge 
17 abuts and depresses the flexible board F which 
is supported by the spring contact sections 13A of 
contact elements 12 and the receiving faces 11Bof 
the housing 11. Consequently, the flexible board F 
flexes and contacts tho contact sections 1 3A under 
prcGsuro. Tho prossuro on tho floxiblo board F by 
tho pressure edge 17 takes the maximum value 
when the pressure edge 17 reaches a line drawn 
across the center 14A of the fulcrum sections 14 
and the adjacent spring contact sections 13A. 
When the pressure edge 17 depresses the flexible 
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board F, the bearing face 18 pushes the tulcrum 
sections 14 with a force responsive to an operation- 
al moment of a force P tending to come off from the 
fulcrum sections 1 4. Howovor. tho lateral waits 21 B 
of the pressure member 1 6 engage the fulcrum sec- 
tions 14 so as to prevent the pressure member 16 
from being deformed and coming off from the ful- 
crum sections 14. 

(3) Once the flexible board F is connected to the 
contact elements 12, even if a pulling force is ap- 
plied to the flexible board F to turn the pressure 
member 16 to the open position, the pressure mem- 
ber 16 does not open readily because the reactive 
force from the flexible board F produces a moment 
tending to close the pressure member 1 6. Thus, tho 
connection between the flexible board F and tho 
contact elements 2 is maintained unless a force 
greater than the maximum value is applied to the 
pressure member 16. 

Alternatively, tho fulcrum sections 14 may be 
formed as shown in Fig. 7. That is, the fulcrum sections 
14 are folded back instead of folded down in Fig. 6. 

Tho fulcrum sections 14 may bo mado with a stud 
25 as shown in Fig. 8. The stud 25 may be made by a 
press machine or bonding a circular sheet. 

Conversely, stud 26 A may be provided on the lon- 
gitudinal walls 26 of the pressure member 16 as shown 
in Fig 9. Unlike the bearing faces of Figs. 5 and 7, no 
lateral wall is required in this embodiment. The fulcrum 
sections 27 have a corresponding aperture. 

The studs 26A may be replaced by a separate pin 
28 as shown in Fig. 10. The pin 28 is put through the 
apertures 27 of contact elements 12. Also, apertures 30 
are provided in longitudinal walls 29 of the pressure 
member 16 for receiving the pin 28. 

As described above, according to an aspect of the 
invention, the bearing face of the pressure member en- 
gage the fulcrum sections of contact elements so that 
the pressure member does not come off easily from the 
fulcrum sections, resulting in the more reliable connec- 
tor. The spring contact sections of contact elements are 
offset in a zigzag fashion so that the operational force 
is reduced, thereby further reducing not only ihe fre- 
quency of separation of the pressure member but also 
the required strength of material. 

According to another aspect of the invention, Ihe ful- 
crum sections of contact elements extend downwardly 
to provide a deep hook portion thereby preventing the 
pressure member from coming off from the housing 
without increasing the distance between the contact el- 
ements and thus tho width of tho cntiro connector. 
Where studs are provided on the pressure member, tho 
contact elements are able to be made flat, thereby min- 
imizing not only the arranging pitch but also the height 
of contact elements while preventing separation of the 
pressure member. 



Claims 

1. A floxiblo board electrical connector, comprising: 

5 an insulating housing having an opening and a 

pair of holding sections; 

a plurality of contact elements having fulcrum 

sections and spring contact sections disposed 

in said opening; 
10 a pressure member attached to said housing 

for rotation between a closed position where it 

is close to said contact elements and an open 

position where it is spaced apart from said 

closed position; 
,s said insulating housing having receiving means 

for supporting a leading portion of a flexible 

board; 

said pressure member having a pressure edge 
and bearing means such that when said pres- 

20 sure member is turned to said closed position, 

said pressure edge depresses said flexible 
board against said contact elements while said 
bearing means engage said fulcrum sections of 
said contact elements thereby preventing sep- 

25 aration between said pressure member and 

said contact elements. 

2. A flexible board electrical connector according to 
claim 1 , wherein said receiving means is located at 

30 a position deeper than that of said spring contact 

sections for supporting said leading portion of said 
flexible board toward said pressure member. 

3. A flexible board electrical connector according to 
35 claim 2, wherein said spring contact sections are 

disposed in a zigzag fashion at least two rows. 

4. A flexible board electrical connector according to 
claim 1 , wherein: 

40 

said contact elements are made of a substan- 
tially flat conductive sheet so as to provide ful- 
crum sections having arcuate tips with their ax- 
es extending in a direction of thickness of said 
4S conductive sheet; 

said fulcrum sections project in said direction 
of thickness; and 

said pressure member has compartments for 
accommodating said fulcrum sections and said 
50 bearing means. 

5. A flexible board electrical connector according to 
claim 4, wheroin said fulcrum sections havo a U- 
shapod cross section and a circular tip 

55 

B. A flexible board electrical connector according to 
claim 4, wherein said fulcrum sections have cylin- 
drical studs extending in said direction of thickness. 
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7. A flexible board electrical connector according to 
claim 1, wherein: 

said contact elements are made of a substan- 
tially flat conductive sheet material; s 
each fulcrum section has a circular tip with its 
axis extending in a direction of thickness of said 
conductive sheet; 

said fulcrum sections have apertures provided 

in saidcontact elements which are substantially 10 

flat; 

compartment means are provided on said pres- 
sure member for accommodating said fulcrum 
sections and said bearing means; and 
an attaching pin is provided through said aper- is 
tures to attach said pressure member to said 
contact elements. 

8. A flexible board electrical connector according to 
claim 7, wherein said bearing means consists of a 20 
plurality of cylindrical studs provided on said com- 
partment means. 

9. A flexible board electrical connector according to 
claim 7, wherein said bearing moans is a common 25 
pin provided through said apertures of said contact 
elements. 
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(54) Flexible board electrical connector 

(57) A flexible board electrical connector includes 
an insulating housing having an opening and a pair of 
holding sections on opposite sides of the opening; a plu- 
rality of contact elements having fulcrum sections and 
spring contact sections disposed in the opening; a pres- 
sure member attached to the holding sections for rota- 
tion between a closed position where it is close to the 
contact elements and an open position where it is 
spaced apart from the closed position; the insulating 



housing having receiving faces tor supporting a leading 
portion of a flexible board; the pressure member having 
a pressure edge and bearing faces such that when the 
pressure member is turned to the closed position, the 
pressure edge depresses the flexible board between the 
spring contact sections and the receiving faces while the 
bearing faces engage the fulcrum sections of the con- 
tact elements thereby preventing separation between 
the pressure member and the contact elements. 
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